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FOREWORD

This book is a text on dynamic meteoroldggy, written primsrily for the
meteorological. and military faculties of hydrometeorological institutes. It
15 based on lectures on dynamic meteorology, & subject the author has taught
since 1938 in the Moscow Hydrometeorological Institute and later in the Lenin-
grad Hydrometeorological Institute, in leningrad University, and in others.

In the curriculum of higher hydrometeorological schools, dynamic meteor-
ology is taught in the third and fourth courses, after the students have taken

k nigher mpthematics ;- physics, theoretical mechanics, and general heteordlogy.’ -
The "f:l.rst};ha«lf*~oﬁithendynumioA;meteorology toursecdactaken’ ¢onwutrently with'a
houree in hydrodynamics; ~apd. theisecond half- 18 taken*--é:oncurrent}yuwtthmccgm!se
ip-:aynaptxtci:mehebro;l*ogy‘i’hcf‘ﬁhe'vetorey tn' sebting up.the: course dp dynswhc imébedy -
omogm;therahthonuhancdskbnedthhat'\;the nsthdent. hae .campetence in;bigheemtihenaiics,
physlics, mechanics, hydrodynsmics, and general meteorology at the level of courses
o \higher:\hydgbmcthga}na.ogtcaioaobooh Lorhools .

> There are only & few books on dynamic meteorology and one of these can be
used 8s a textbook for higher hydrometeorological schools.

The two-volume monograph written by Soviet authors and edited by N. Ye.
Kochin and B. I. Izvekov (1935 - 1938) is interesting in many respects, but the
excessive length of the book and some bias in the selection of material prevent
its use as a text. In additiay, the book is out of date in parts, since it does
not contain the interesting results retently obtained by Soviet meteorologists.
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Of all the foreign books, Baurwitz's book, published in 1941, was closest
to the course which the author has teught since 1938 in the Moscow Hydromete -
orological Institute end differs from the rest in its orderly composition and
clear presentation. However, this book also has two major defects, i.e., it
was written for readers completely unacquainted with meteorology end therefore
too much elementary meterial is included; and, more important, the book lgnores
the results obtained by Soviet authors. Frequently, 8 superficial sclution of
a given problem obtained by German or English suthors 16 cited, while a much
more complete solution of the same problem obtained by Soviet guthors is com-
pletely ignored. This defect is also found in all other foreign books (e.g-,
J. Holmboe, G. E. Forsythe, and W. Gustin's Dynamic Meteorology, published in
1946).

In drawing up his course, the author was confronted with the following
tasks:

1. To give a complete presentation of the tasks and capabilities of con-
temporary dynamic meteorology, particulerly the task of forecasting weather,
the main practicel problem of dynamic meteorology. To draw up on the strictest
possible basis a closed system cf weather equaticns, and to analyze these equa-
tions, and to analyze these equations and show their degree of applicability
to weather forecasting.

5., To state, as completely &8 possible, the theory of elementery meteor-
ological processes which will serve as a pagis for subsequent courses in synop-~
tic meteorology.

3. To investigate some important practical applications, particularly
forecasting applications, resulting from the theory of elementary metecrolog-
ical processes.

The book is divided into 21 chapters. Although, comparatively elementary
problems are a1scussed in some chapters, these chapters are qulte necessary for
clear understanding of the more complex material precented, as well es of the
practical conclusions which are widely used by meteorologists in operational
and scientific research.

Even a superficial knowledge of this book will convince the student of the
enormous contribution to dynamic meteorology made by Soviet scientists and
particularly by the Soviet. school of theoretical meteorologists founded by A. A.
Fridmsn. Fridman's scientific interests were exceptionally wide in scope, but
he left the deepest imprint in meteorology by creating the Soviet school of
theoretical meteorologists, the distinguishing feature of this school being its
application of all the modern accomplishments of hydromechanics and thermodynam-
ics to advance meteorology.

Only the more importent of the Soviet works which were used in this book
are listed. Chapter VIII contains Ye. S. Kuznetsov's detailed and gtrict deriva-
tion of a closed system of equations of hydromechanics, thermodynamics, and the
theory of radiation. At the end of the same chapter, the student is introduced
to the highly promising ideas of Fridman and Keller in the study of turbulence.
These ideas found expression in the so-called Fridman-Keller equations.

Chapter IX presents two importent results obtained by Soviet scientists
which permitted simplification of the highly complex equations of motion. It
also glves the detalled tables drawn up by Fridman (jointly with Hesselberg)
characterizing the order of values of meteorological elements and their deriva-
tives, as well as the results obtained by Academician N, Ye. Kcchin, vho applied
the methods of the boundary layer to atmospheric movements.
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Chapter XV glves & lhtels ing and Important resulr relating to the special
R structure of turbulence This result is known in literature as the "Two-Thirds
Law" of Kolmogorov and Obukhov.

Practically all of Chapter ¥¥1, on the variation of wind ¥
turbulent almosphere, was based cn Scviet studies. Likewise, 2
of Chapter AVIII on the general circulatlon of the atmosphere was based uon Soviet
works. Specifically, this chapter includes: TR dork of Academician ¥ V. Shuley-
kin, who clarified the role of continents ar’ ao2ans in +he general rirculation
mechanism; the mathematical theory ol genern: 1on deseloped my Koching
and Ye. N Blinova's nydrcdynamic Tnecry w7 avis cnd censrs of action
of the atmosphere

;th height in a
substant:al part

The problem of smull osciriaticns of A surtyle oo fopoeiron and less of
its stebility which was grudred by Koohin ¢ ipvestigered 1o zztall in Chapter XIX.
Chapters XX and X« are < gntirely Toovne Yeoudl - szently obtaried by
' Soviet sciextists in 1 veathe. equaticons . Toz.= results are especially
interesting and promising they reiate 10 weat s . torecasting.

- Many years of experiments have shows that tne wa:r difficulty encounterad by
the student 15 in relating the mathematical tool uisd with the physical essence
of phenomena. The author has, therefore, constantiy tried to focus the stu’ent's
attention on the physizsl side of The phenomena Iy same paragraphs, the author
was forced to retain in the presentaticn of woris of Scviet researchers a complex
mathematical methed, wrich 's nct \neluded tn ‘he mathematics course of higher
hydrometeorclogical scheols, without gl 2 Aeta1led explanation of the method.
However, this wvas unavoidable, sinze tne resuiis rad tc be included and prolonged
excursions into the field of higher mathematics would have burdened the book with
superfluous material. The stndent who i3 \nterested in these particular problems
can alvays find the method in a mathematics text.

b The terminology uws2d in the TIOK dzserves speclal mention. Often, a term
wi1l have one meaning in nydrodyaamics and snother 1n mMELeorology; €:8-, gradient,
convecticn, cizculation, etc wevr, the author d:d not consider 1t feasible
to introduce new terms in th 4 ire words are uzed for the most part in
their metecrological meaning zssumpticr that the readers w11l be primarily
meteorologists rether than spes.f in aydrodynamics

A 1ist of the basxz: literalul® veed 1L
commended to the student .o [oiTE RO ICUREn

ig tewt @

. anpended.

The author would like to thank mit ‘teachers, Academictian V. V. Shuleykin,
I. A. Kibel', Cerresponding Merber hoademy of Sciences USSK; and Frofessor Yo o &
Kuznetscv; his colieagues &t the 1ns+:tute, Profeasors . P. Khromov and,A. £h.
Khrgian, and also his students L. Matveyev, S, Titov, P. Smirncv, and 1. Slavin,
who read tie manuscript ani gave many valuable suggestions for improving it
Spacial thanks are extended to Sh. N, Gofsteyn for his assistanc® in the ~xiting
of the took.
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